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"SURFACE HARDENING AND INDUCTION

HEATING
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The third chapter BLVES eemsrnts of the general theory of the electromag-
netic fleld it metals, as set forth in +the works of Protessor V. K. Arkad 'yeva,
and examines {(with many {nar-uracies) elements of the theory of induction heat-
1ing. The phepnomena discussed do not folilow each other in a logical sequence,
and the trestmeni 1s %oo <nvolved for workers of the machine-building and metal-
working industries and too simplified for electrical engineers. Especially
superfluous in a work of this typ= is the paragraph on analogs of the eddy cur-

rent Layer

A1s0 in the third chapter. Formulas ‘i) and 115 are identical: Formula
116) 15 artificial and its use may lead to errors of up %o 300% and more, due
to neglecting the fa-t that permeability is 3 function of field strength; also
the use of Formulas ©25), 126), and some others may confuse {ndustrial workers.
Referring Formulas (46} and 47} to G I Babat's bool is wwise, since that book
is not the primary source. Moreover . 1n Babat's book. tne formulas have addi-
+ional coeffizients which may cause misunderstanding among readers. 1t is point-
less T.O COmMpAre Formula (5i), froem V I Vorogdin's book, and Fcrmula (52), pro-
posed by Lozinskiy, as these formulas do not give the same solution, and both
may prove suitable or unsuitable for practizal calculations, not only in surface
hardening. dbut als30 10 through heating, when the efficiency does not depend on
the freguency used Formulas (55). 56}, and (57) for determining the "optimum
frequency” do mot live up +o their name since the results they give are much too
- high 20l sre refuted by much experimental jata

The fourth chapter nob orly examines problems relating to the desigp ard
mavufasture of irdustor coxls but also those concernling the actual technology
hardening. The elemeuts of calculations for determining such quan-

of  =uxf
tities o5 ThEe puwel factor of the inductor 0113, achive and reactive povers,

et . &re unfortunately not systematized and cannot be used for the practical

solution of problem: The iast :-ontlusloen 15 substantiated by the author 's own

statement on page 16 "The optimum nuMbET of turns on an inductor coil is usu-
i

whereas 1in reality. salculativog the number of

ally determined experimen ally"
dasign of all

turns on the inductor coil determines %0 A -onsiderable degree the
the other fircuit elements iu a high-freguenly furnaze.

The graphs on page 154 do not fully -orrespord to the regl operating condi-
tions of high=fregquercy furvaces According to them, the values of capacitance
are determined from ‘he resistivity and permeability of the heated metal, while
actuaily 1 changes 1it+le in inductiowm neating, and consequently C remains prac-
tically vomstant durirg the heating period

+ 13 impossible to agree with the author's vrecommendatinn that the sheet
thickness for magnehic circuits be selected from the relationship
B
T .

a uheet thickness of about 3 mm

-

Amax 4“‘9

This indicates that at a frequency of 50 cycles.,

{instead of 0.3% mm) could ke used.

We also regard the standards given 1n the book for copper tubes, rods, vwire,
and sheet® as superfluous; references would have been sufficient..

The fifth chapter g-ves information on high- and medium-fregquency generators. :
The author, objectively setting forth the advaniages and arawbacks of each type
11y retracts his earlier and undoubtedly erroneous asser-

of generator, essentia
t1ions about the advantages of vacluum-tube oscillators over the whole range of
Every type of

R frequencies used (Vestnik Electropromyshiennosti. 1937 - 1938).
‘ frequency converter that could possibly be used in induction heating is examined.
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